ABSTRACT
INTRODUCTION
Nosocomial lower respiratory tract infections are the most common nosocomial infections in the intensive care unit (ICU) 1, 2 . Ventilator associated tracheobronchitis (VAT) and ventilator associated pneumonia(VAP) are two consequences of patients on long term endotracheal intubation and mechanical ventilation. The incidence of VAT and VAP varies among different studies, depending on the definition, the type of hospital or ICU, the population studied, and the level of antibiotic exposure 3, 4 .
Several risk factors may predispose patients to either colonization of the respiratory tract with pathogenic microorganisms and/or aspiration of contaminated secretions. Knowledge of the incidence of VAP and their associated risk factors are imperative for development and use of more effective therapeutic and preventive measures 5 .
Limited data available regarding incidence, etiology and predisposing risk factors of VAT and VAP from our ter tiary care hospital necessitated the present study.
MATERIAL AND METHODS
This prospective observational study of one year duration was conducted in ICUs of our tertiary care hospital. All consecutive non-duplicated endotracheal aspirate specimens collected from intubated patients on ventilator for more than 48 hours were included in the present study. Patients receiving noninvasive pressure ventilation and patients with tracheostomy on ICU admission were excluded from the present study.
Ventilator associated tracheobronchitis was defined using all of the following criteria: fever (>38°C) with no other recognizable cause; new or increased sputum production; positive (≥ 10 6 colonyforming units/ml) endotracheal aspirate culture [4, 5] , and no radiographic evidence of nosocomial pneumonia. Patients with abnormal chest radiograph at admission were excluded. For diagnosis of VAP new or progressive radiographic infiltrates with other criteria for VAT was required with significant colony count (10 6 cfu/ml). Isolation of micro-organisms with a colony count of less than 10 6 colony-forming units/ml was considered as colonization.
Endotracheal aspirates from patients were collected with a sterile catheter with mucus trap and processed according to standard laboratory procedures 6 . Susceptibility to Amikacin (Ak), Ciprofloxacin(CF), Gentamycin(G), Netilmycin(NT), Amoxycillin (AM), Amoxycilin-calvalunate(CAM), Cefotaxime (Ce), Ceftazidime(Ca), Cefaperazone (Cs), Cefpirome(CPM), Cefaperazone-Sulbactam (Cs+Sul), and Imipenem(I) was determined by Kirby-Bauer's disc diffusion method according to CLSI guidelines 7 .
Predisposing risk factors were analyzed with Student "t" test and "z" test of proportions using SPSS windows software 13.
RESULTS
In the present study, 22.75% (198/870) patients presented with significant colony counts of different microorganisms (10 6 cfu/ml) from quantitative culture of endotracheal aspirate. An incidence of 10.80%, 14.9% and 7.81% was observed for colonizers, Ventilator associated tracheobronchitis (VAT) and Ventilator associated pneumonia respectively. Mean ±SD duration of hospital stay was 12±2.1 and 16±11.2 days respectively for VAT and VAP. There was no statistically significant difference in age and sex distribution in patients with VAT and VAP.
Most common pathogen of VAT was P. aeruginosa 52.3% (68/130) followed by K. pneumoniae 20.8% (27/130). Among 68 cases of VAP in the present study, 41.18 (28/68) were from early onset VAP and 58.82% (40/68) were late onset VAP. Most common pathogen among early onset VAP was Klebsiella pneumoniae 42.86% (12/28) followed by P. aeruginosa,21.43% (12/28). P. aeruginosa was the most common among late onset VAP, 60 %(24/40) followed by Acinetobacter baumanii 20% (8/40). Staphylococcus aureus was the only Gram positive bacteria causing VAP and VAT in the present study. PAN drug resistant strain of P. aeruginosa PA-1 strain was responsible for 8 cases of VAP and VAT each. PA-2 was responsible for majority of cases of VAP (41.78%) and VAT (26.6%)
Significant difference in antimicrobial
Pan drug resistant strain of K. pneumoniae KP-1 was responsible for 4 cases of VAP and 6 cases of VAT. 8, 9 .
Ventilator associated tracheobronchitis (VAT) represents an intermediate process between lower respiratory tract colonization and ventilator associated pneumonia (VAP). VAT is difficult to differentiate from colonization and VAP. New or persistent infiltrate on chest radiograph may be difficult to interpret in some critically ill patients. It is possible that significant number of VAT cases actually represent VAP with the "new or progressive infiltrate" not visible on poor quality portable chest radiographs.
VAP is the most frequent intensive-careunit (ICU)-acquired infection, occurring in 9 to 24% of patients intubated for longer than 48 hours .Hina Gadani et.al., have reported a high incidence of VAP of 37%. 12 . In recent studies, the reported incidence ranges from 15 to 30% 12.13 . Relatively low incidence of VAP in the present study in spite of high incidence of colonization and VAT is due to better nursing care and strict infection control measures. The present study has demonstrated that although colonization and VAT are inevitable consequences of endotracheal intubation and mechanical ventilation, VAP can be prevented with appropriate infection control measures.
Crude mortality among VAP patients was higher than VAT [8.24% (26/68) Vs 6.15% (8/ 130),P<0.001 HS). In the present study slightly higher mortality was reported in Late onset than early onset VAP ( 22.1% Vs 16.2%,Stastically not significant). Joseph et.al have reported almost similar mortality rates in early and late onset VAP. The mortality attributable to VAP has been reported to range between 0 and 50%. Studies across the world have provided different results when determining attributable mortality, in part because of very different populations (less-acute trauma patients, acute respiratory distress syndrome [ARDS] patients, and medical and surgical ICU patients) and in part as a result of variances in appropriate empirical medical therapy during the initial 2 days.
In the present study P. aeruginosa followed by A. baumanii were most common pathogens of late onset VAP and K. pneumoniae followed by P.aeruginosa in early onset VAP with a high incidence of MDR and pan drug resistant strains(PDR). Non-fermenters such as Pseudomonas spp. and Acinetobacter spp. were significantly associated with late-onset VAP as observed in other studies. [14, 15] But in our study even in patients with early-onset VAP, P. aeruginosa was the second most common pathogen because most of them had risk factors for MDR pathogens. [14, 15] American Thoracic Society guidelines supports the same reasoning by suggesting that patients with early-onset VAP who have received prior antibiotics or who have had prior hospitalization within the past 90 days are at greater risk for colonization and infection with MDR pathogens and should be treated similarly to patients with late-onset VAP 16 .
Craven et.al. contend that VAT is a precursor of VAP much like cystitis as precursor for pyelonephritis, and propose that surveillance cultures of endotracheal aspirates should be monitored periodically and therapy initiated when quantitative culture results reach a certain level of positivity (VAT) in the setting of signs of systemic infection 17 . However this can be questioned, as microorganisms isolated from 32 out of 68 cultures from VAP cases were different from isolates from previous cultures of VAT or colonization, indicating other exogenous sources of pathogens.
In the present study there was no significant difference in antimicrobial susceptibility pattern in pathogens from VAT and VAP patients. Ciprofloxacin Netilmycin, Amikacin and Imipenem were found to be useful drugs. High degree of resistance was observed with Cefotaxime probably due to wide spread use of this antibiotic for prophylaxis. Similar and different findings of the other studies reflect the antimicrobial prescription policies, different strains of circulating micro organisms and various predisposing risk factors prevalent in the particular hospital.
High incidence of Imipenem resistance among VAT and VAP pathogens in the present study necessitate further inquiry into the cause for the resistance, especially regarding Metallo-Betalactamase production. [18, 19] Josepth et. al. have reported that VAP is increasingly associated with MDR pathogens with production of ESBL, AmpC β-lactamases and metallo -β-lactamases responsible for the multi-drug resistance of these pathogens. [20] In the present study 16 VAP cases were due to Pan drug resistant isolates. Four each of K. pneumoniae and A. baumanii and 8 isolates of P. aeruginosa. Emergence , persistence and spread of Pan drug resistant isolates was due to widespread use of multiple broad spectrum antibiotics injudiciously. Clinicians were practically left with no option for treating VAP patients with PAN DRUG RESITANT infections resulting in poor prognosis of VAP patients.
Majority of the VAP cases were caused by 16 distinct antibiogram types of most common pathogesns (5 strains of P. aeruginosa, 6 of K. pneumoniae, 5 strains of A. baumanii). This study demonstrated emergence and persistence of several distinct MDR and Pan drug resistant strains of pathogens in hospital. Knowledge of the susceptibility pattern of the local pathogens should guide the choice of antibiotics, in addition to the likelihood of organisms (early-or late-onset VAP).
Increased duration of intubation and mechanical ventilation was significantly associated with VAP patients than VAT (21.6±16 Vs 13.3±13.1 , P < 0.001 HS). Whether this was a cause or effect of VAP could not be identified with certainty. Accidental extubations and reintubations were significantly associated with VAP than VAT in the present study.
The presence of endotracheal tube bypassing the innate immunity from nostril or mouth to carina was found to be the most important risk factor for colonization, VAT and VAP in the patients. Aspiration of contaminated oropharyngeal, gastric, or tracheal secretions around the cuffed endotracheal tube into the normally sterile lower respiratory tract results in most cases of nosocomial lower respiratory tract infections, as reported by Metheny NA et. al. Endotracheal tube biofilm formation plays an important role in sustaining tracheal colonization with frequent seeding of lower respiratory tract by MDR micro-organisms and also having an effect on late onset of nosocomial lower respiratory tract infections by MDR microorganisms 20 .
Reporting of accidental extubation as an independent risk factor in the present study suggests that extubation may be associated with increased rates of aspiration of infected upper airway secretions. Septic shock, steroid therapy, Diabetes mellitus, malignancy and respiratory failure necessitating intubation and mechanical ventilation were significantly associated with VAP patients. Other risk factors were more less equally distributed among VAT and VAP patients. (Table 8) .
Although clinical observations (Predisposing factors) in the present study were quantitated and analyzed with some objectivity, judgments as to their association with VAT or VAP, by necessity were relatively subjective and to some extent arbitrary. Our analysis may not be having the power to identify all important VAP risk factors in this study population. Despite those limitations, the findings of this study signify several important risk factors of VAT and VAP in critically ill patients on mechanical ventilation requiring medical attention for implementing simple and effective preventive measures.
List of predisposing risk factors of VAP and VAT are innumerable as reported by several authors. Joseph et.al., have reported impaired consciousness, reduced cough reflex, Supine head position, stress ulcer prophylaxis, surgery, burns, chronic renal failure, trauma, steroid therapy and duration of mechanical ventilation e" 5 days were documented as independent risk factors for the development of VAP.
Awareness of the independent risk factors of endotracheal colonization and VAT documented in this study may assist in identifying patients at higher risk for VAP, guide implementation of appropriate preventive measures, and modulate potential intervention measures during management.
To conclude, VAT and VAP continue to be a major challenges to the critical care physicians in India and are common nosocomial infections occurring in mechanically ventilated patients. P. aeruginosa , K. pneumoniae and Acinetobacter baumanii are the most common pathogens of VAT and VAP. Most of the VAP cases are caused by several distinct antibiogram types of most common pathogens emerging and persisting in the ICUs. Predisposing risk factors are more frequently associated with VAP than VAT. Knowledge of the important risk factors predisposing to VAP may prove to be useful in implementing simple and effective preventive measures including noninvasive ventilation, precaution during emergency intubation, minimizing the occurrence of reintubation, avoidance of accidental extubations as far as possible.
